Summary &horbar; Canavalia ensiformis is a tropical legume which could be used in animal feeding. However, it contains a lectin, Concanavalin A (Con A) which is harmful to animals. When rats are presented with a diet containing Con A, rejection of the food appears very soon after the beginning of ingestion. In order to examine this rejection phenomenon 3 studies were carried out. The rejection was found not to be due to a neophobic response, nor could it be attributed to a conditioned taste aversion. The gastric intubation study suggested the hypothesis that it could be the binding of the lectin to the glycosylated molecules from the gut membrane which impaired absorption and hence food intake. rat / food intake / neophobia / conditioned taste aversion / Con A Résumé &horbar; Comportement alimentaire du rat sur un aliment contenant de la Concanavaline A.
INTRODUCTION
Canavalia ensiformis (Jackbean) is a tropical legume showing a high potential yield of seeds. Digestibility of carbohydrates and amino acids is 94% when the ground seeds are extruded. It could be included in poultry feed (L6on, 1989) . However, ripe unprocessed Canavalia beans are harmful to animals (Skerman, 1977; Wyss and Bicjel, 1988 ): a reduced food intake is observed when untreated Canavalia flour is added in substantial amounts to animal diets. This phenomenon appears soon after the beginning of the meal. Concanavalin A (Con A) purified from the seeds exhibits the same deleterious effect on food intake (L6on et al, 1991) . Con A is a lectin. The toxicity of raw seeds is attributed to the fact that lectins when binding to glycoconjugates located on the luminal surface of the gut cause morphological changes (Donatucci et al, 1987; Pusztai et al, 1990) : disruption of the intestinal brush borders of enterocytes and atrophy of the intestinal villi of the small intestine (Lorenzson and Olsen, 1982) . (Le Magnen, 1984 In a first experiment the neophobic effect of the new food was examined (Le Magnen, 1963 .
In a second experiment, we tested whether the rejection of the food containing Con A was due to a conditioned taste aversion, which, like neophobia, appears to be involved in feeding behavior as a defense mechanism against poisoning. It has been repeatedly shown that the association of illness and ingestion of a food with a new chemosensory cue induces a strong and persistent aversion to this flavored food (Revusky and Bedarf, 1967) .
In a third experiment we tested the effect on consumption of the usual diet of a solution of Con A injected directly into the stomach via an oesophageal tube. Shortcircuiting oro-sensory information could provide clues about the direct effect of the drug on the intestinal walls. The ability of lectins to bind to the cells, illustrated by the hemagglutinating properties of Con A, is due to their specific binding to sugar residues (Sharon and Lis, 1972) . The affinity of Con A for D -mannose residues is high (Goldstein and Poretz, 1986 ). Thus L6on et al (1990) . The haemagglutinating activity and high pressure liquid chromatography spectrum of the preparation isolated was similar to that of Con A obtained from a commercial source (Sigma C2010). Con A was added to the experimental diet at the concentration level of 3% which was shown to inhibit food intake in chicks (L6on ef al, 1991 ) .
The free food intake was graphically recorded by continuously monitoring the weight of the food cup using an electric strain gauge microbalance.
A metal cover with a hole in the middle was placed over the cup in order to prevent spillage.
The results were analyzed in terms of 24 h, night-time and daytime food intake, meal number and meal size. A meal was defined as a period of continuous eating preceded and followed by a least 40 min without eating (Le Magnen and Devos, 1980 (Le Magnen, 1963) , when rats manifested a neophobic response, it affected only the first meal and thereafter rats had a normal food intake. This Con Ainduced reduction in food intake persisted throughout the night. In the present experiment the low intake was maintained under the Con A diet and this may be interpreted as a manifestation of the aversion to Con A.
EXPERIMENT 2: CONDITIONED TASTE AVERSION
In the present study, the ingestion of a new food (Con A diet) was paired with a new odor (amyl acetate) which is well appreciated by rats (Larue, 1973) . Ten adult rats were used (BW = 344 ± 4.9 g). They had free access to food and water. All rats received their regular diet for 5 d. At the end of d 5, in group 1 (rats 1-5), a diet containing 3% Con A to which amyl acetate (1 ml/kg) was added was substituted for the regular diet for 3 h at the beginning of the nocturnal period. In group 2 (rats 6-10), rats received the regular diet odorized with amyl acetate. After this 3-h food intake (conditioning period) all 
Results and discussion
The first meal latency after gastric intubation was slightly but not significantly higher after mannose and Con A + mannose than after NaCI or Con A solutions (table II) .
The size of the first meal after intubation was smaller after Con A and Con A + mannose, but the duration of this first meal was not significantly different in the 4 situations.
Both meal size and meal number were reduced after Con A ingestion over the 12-h night period, although the meal number was not significantly different in the first 6 h period. The following diurnal intake was significantly increased after mannose. The resulting 24 h food intake was significantly lower after Con A ingestion and intermediate with Con A + mannose.
Food intake is reduced after binding of Con A to the stomach mucosa. The addition of mannose partly inhibits the effect of Con A (Liener, 1986; Pusztai et al, 1990 ).
The reduced nocturnal food intake observed after mannose and Con A + mannose is probably due to the caloric value of the mannose solution: one g of mannose represents 4 kcal, ie about 1.4 g of the regular diet. This is nearly the difference in food intake observed between NaCI and mannose on the one hand and Con A and mannose + Con A on the other hand.
The persistent and marked inhibitory effect of the initial load of Con A on the subsequent nocturnal food intake of a regular diet does not change the latency to feeding of rats. The reduction of the first meal of the night is smaller when compared to the following nocturnal ones, suggesting that the Con A effect is accentuated by the presence of food in the digestive tract. With regard to the dose chosen in this study: 300 mg of Con A corresponds to the ingestion of 30 g per day of a food containing 1 % lectin (ie 30% Canavalia ensifor mis). It has been observed in the chicken (L6on et al, 1991) that an inverse linear relation exists between ingestion and concentration of lectin in the food (0 to 1 % lectin). A higher dose gives a lower food ingestion. The ratio, 1 g of mannose . to 300 g of Con A was obtained by hemagglutinating in vitro inhibition tests. On the other hand it has been shown, by adding mannose to the chicken feed, that there was a partial inhibition of the toxic effect of Con A (L6on et al, 1989 
